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other grains, and there can be no dilatation without the displacement of grains, so that as the ideal excavations proceeded the grains would follow inwards, and as there is no elasticity and the grains are all under pressure, each grain as it disappears must cause inward movement from infiuil.y; for as the coefficient of dilatation cannot be infinite, the grains being .smooth spheres without friction (.so that any binding or jamming would be impossible) every grain would be under pressure. Q. E. D.
Thus the relation between the tangential and normal pressures would depend upon nothing but the coefficients of dilatation, and if these were constant the normal and tangential pressures would be constant. But such constancy would depend on there being angular similarity in the arrangement of the grains about every axis through the centre of disturbance, which similarity docs not exist in the normal piling. It is therefore certain that the inward strains, although having six axes of similar arrangement symmetrically placed, would be influenced by the crystalline formation of the uniform piling; particularly at groat distances from the centre of disturbance. For when the distances from the centre are large the strains would be so small that the crystalline characteristics of the uniform medium would have undergone very slight modification, whereas near the centre where the displacements are greatly larger the unsymmetrical characteristics would be greatly modified.
On these grounds it appears certain that the coefficients of dilatation would be greatest at an infinite distance from the centre and would gradually diminish; in which case the tangential pressure would fall and the normal pressure rise gradually as they nearcd the centre, satisfying the conditions of virtual velocities and the condition for equilibrium, which latter requires that at any distance r from the centre pr + %pt = p". What the mean of such coefficients might bo is doubtful, but it seems probable that they would not differ greatly from the coefficient unity, which is the smallest coefficient for symmetrical distortion.
"Whatever these coefficients may be it follows from the paragraph last but one, that the dilatation resulting from the inward strain must occupy the space from which the grains were absent, so that the sum of the normal and tangential stresses would be equal to the mean pressure of the medium, or pr + 2pt = 3p".
209. From the conditions of geometrical similarity in the case of uniform continuous media it appears:
(i) The size of the uniform grains has no effect on the dilatation or mean pressures resulting from continuous uniform distortions. Tlierefore similar and equal continuous finite distortional strains will produce nio the abnormal piling, would be free to move in any direction and maintain the same minimum dilatation, o,. K J).ns, but does depend on the rotational displacement of the grains about some axis.
